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(54) ANALOG TELEVISION SIGNAL RECEIVING METHOD AND DEVICE 



(57) Receiving method and apparatus of analog tel- 
evision signals where analog television signals receiv- 
ing is performed by digital processing are proposed. 

A high frequency signal supplied to an input termi- 
nal 1 is supplied to a mixer circuit 2 and mixed with a 
local oscillation signal from a local oscillator circuit 3. 
The intermediate frequency signal from the mixer circuit 
2 is supplied to an A/D converter circuit 4. Thereafter 
the digital converted signal is supplied to a video carrier 
wave reproducer circuit 5 and a video demodulator cir- 
cuit 6 by digital processing, and a demodulated video 
signal is derived at an output terminal 7. At the same 
time the digital signal from the A/D converter circuit 4 is 



supplied to a phase comparator circuit 11 and phase 
compared with an oscillation signal from a variable fre- 
quency oscillator (VCO) 12 and further the phase com- 
pared output is supplied to the VC0 1 2. The phase com- 
pared output of the phase comparator 11 is additionally 
supplied to an adder 1 3 and the video carrier wave com- 
ponent from the video carrier wave reproducer circuit 5 
is subtracted. The subtracted output is then supplied to 
a low pass fitter 14 and a demodulated sound signal is 
derived at an output terminal 15. 

In this way an analog television signals receiving 
can be performed by digital processing and can be 
made common within a digital television receiving 
means. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to receiving 
method and apparatus of analog television signals 
where analog television signals can be received by dig- 
ital processing and more particularly to receiving meth- 
od and apparatus suitable for being used in a television 
receiver where, for example, signal proceeding is exe- 
cuted by digital form. 

BACKGROUND ART 

[0002] In an apparatus, for example, receiving analog 
television signals, analog processing as shown in Fig. 
2 has been used In the prior art technology. In more de- 
tail with reference to Fig. 2, a high frequency signal sup- 
plied to an input terminal 21 is supplied to a first mixer 
circuit 22 and mixed with a first local oscillation signal 
from a first local oscillator 23 such that an intermediate 
frequency signal is formed. The intermediate frequency 
signal from the first mixer circuit 22 is supplied to a video 
carrier wave reproducer circuit 24 and a video demod- 
ulator circuit 25, and a demodulated video signal is de- 
rived at an output terminal 26. 

[0003] At the same time the intermediate frequency 
signal from the first mixer circuit 22 is supplied to a sec- 
ond mixer circuit 27 and mixed with a video carrier wave 
from the video carrier wave reproducer circuit 24. In this 
way a modulated sound signal of stabilized carrier 
phase is formed and this modulated sound signal is sup- 
plied to a sound demodulator circuit 28 where a demod- 
ulated sound signal is derived at an output terminal 29. 
Accordingly video and sound signals included in the 
high frequency signal which is supplied to the input ter- 
minal 21 are demodulated and derived at the output ter- 
minals 26 and 29 respectively. 
[0004] In view of the above apparatus, the video mod- 
ulation system of the conventional analog television sig- 
nals is a suppressed-carrier amplitude modulation sys- 
tem and a video carrier wave is reproduced in the video 
carrier wave reproducer circuit 24. In this case the signal 
based on such a suppressed-carrier amplitude modula- 
tion system has a tolerable-characteristic merit in phase 
noises and/or frequency changes, so that It is possible 
to derive demodulated video signals at the output termi- 
nal 26 after demodulating in the video demodulator cir- 
cuit 25 by using the reproduced video carrier wave. 
[0005] On the other hand the sound demodulating 
system of the analog television signals is generally a fre- 
quency modulation system which is easily influenced by 
the phase noises and/or frequency changes. However, 
in the above mentioned apparatus video carrier wave 
reproduced in the video carrier wave reproducer circuit 
24 is supplied to the second mixer circuit 27 where the 
phase noises and/or frequency changes are cancelled 
by the phase noises and/orf requency changes included 



in that video carrier wave, so that a stabilized signal can 
be processed. 

[0006] In this way a stabilized modulated sound signal 
in which phase noises and/or frequency changes are 
5 cancelled is derived from the second mixer circuit 27 
and a signal from the second mixer circuit 27 is supplied 
to a sound demodulatorcircuit 28. Accordingly a demod- 
ulation is performed in the sound demodulatorcircuit 28 
based on a stabilized modulated sound signal in which 
10 phase noises and/or frequency changes are cancelled, 
so that it becomes possible to derive a stabilized sound 
output signal at an output terminal 29. 
[0007] On the other hand, recent years a digital type 
television broadcasting started and digital television re- 
's ceivers which receive digital television signals have be- 
gun spreading. In such digital television receivers the 
reception, the demodulation and the like are all per- 
formed by digital processing. However, it should be not- 
ed that analog type television broadcasting is also rnain- 
20 tained now, so that it is demanded that analog television 
signals can also be received in such digital television 
receivers. 

[0008] For this purpose the conventional digital tele- 
vision receivers are additionally provided with receiving 

25 means for receiving analog television signals by means 
of analog processing as shown in Fig. 2 independently 
to the receiving means for receiving digital television sig- 
nals by means of digital processing. However, it should 
be noted that numbers of parts which constitute circuits 

30 increase by providing 2 channels of such receiving 
means, so that it causes a problem of higher cost and 
causes a bother for smaller-size's demand, and at the 
same time it causes a problem of power-consumption 
increase and the like. 

35 [0009] The present invention has been made in view 
of such conditions, and problems to be solved are di- 
rected to that, in the conventional apparatus, receiving 
means for receiving analog television signals is based 
on analog processing such that receiving means for re- 

40 ceiving digital television signals and for receiving analog 
television signals should be independently provided 
where numbers of parts which constitute circuits in- 
crease, so that it causes a problem of higher cost and 
causes a bother for smaller-size's demand, and at the 

45 same time it causes a problem of power-consumption 
increase and the like. 

DISCLOSURE OF THE INVENTION 

so [0010] Claim 1 of the present invention is directed to 
receiving method of analog television signals which is 
characterized in that an intermediate frequency signal 
obtained by mixing a high frequency signal with a first 
local oscillation signal is supplied to a video carrier wave 

55 reproducer circuit for reproducing a video carrier wave, 
the intermediate frequency signal is supplied to a phase 
comparator for phase comparing with a signal from a 
variable frequency oscillator controlled based on the 
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phase compared output, a variable component of the 
video carrier wave from the video carrier wave repro- 
ducer circuit is subtracted from the phase compared out- 
put so as to cance! the changes of the sound signal com- 
ponent. 5 
[001 1 ] In this way the analog television signals recep- 
tion can be performed by digital processing and can be 
formed commonly within the digital television receiving 
means. 

[0012] Additionally, according to Claim 2 of the 
present invention the intermediate frequency signal is 
A/D converted and digital processing is conducted in the 
succeeding stages, so that signal processing can be 
performed by digital processing. 
[0013] Further, Claim 3 of the present invention is di- 
rected to receiving apparatus of analog television sig- 
nals which comprises a video carrier wave reproducer 
circuit supplied with an intermediate frequency signal 
which is obtained by mixing a high frequency signal with 
a first local oscillation signal for reproducing a video car- 
rier wave, a phase comparator supplied with the inter- 
mediate frequency signal for phase comparing with a 
signal from a variable frequency oscillator controlled 
based on the phase compared output, and an operation 
means for eliminating changes of a sound signal com- 
ponent by subtracting the variable component of the vid- 
eo carrier wave derived from the video carrier wave re- 
producer circuit from the phase compared output. 
[001 4] In this way the analog television signals recep- 
tion can be performed by digital processing and can be 
formed commonly within the digital television receiving 
means. 

[0015] Additionally, according to Claim 4 of the 
present invention the intermediate frequency signal is 
A/D converted and digital processing is performed in 
succeeding stages, so that signal processing can be 
performed by digital processing. 

BRIEF DESCRIPTION OF DRAWINGS 

[0016] 

FIG. 1 is a block diagram showing a construction 
according to an exemplified embodiment of a main 
circuit portion of a television receiver to which re- 
ceiving method and apparatus of analog television 
signals of the present invention is applied; and 
FIG. 2 is a block diagram to be used for explaining 
a conventional analog television receiver. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[001 7] According to the present invention an interme- 
diate frequency signal is suppliedto a phase comparator 
and phase compared with a signal from a variable fre- 
quency oscillator which is controlled by the phase com- 
pared signal, and further, a variable component of a vid- 
eo carrier wave derived from a video carrier wave repro- 



ducer circuit is subtracted from the output derived from 
the phase comparator for eliminating the variation of the 
sound signal component whereby the receiving of ana- 
log television signals is performed by digital processing, 
so that it can be commonly constituted within the receiv- 
ing means of digital television signals, 
[0018] The Present invention will be explained here- 
inafter with reference to the drawings and FIG. 1 is a 
block diagram showing a construction according to an 
exemplified embodiment of a main circuit portion of a 
television receiver to which receiving method and appa- 
ratus of analog television signals of the present inven- 
tion is applied. 

[0019] In Fig. 1, a high frequency signal supplied to 
an input terminal 1 is supplied to a first mixer circuit 2 
and mixed with a first local oscillation signal from a first 
local oscillator circuit 3, so that an intermediate frequen- 
cy signal is formed. The intermediate frequency signal 
from the first mixer circuit 2 is supplied to an A/D con- 
verter circuit 4 and converted to a digital signal, for ex- 
ample, by sampling frequency of 27 MH 2 . Thereafter the 
converted digital signal is supplied to a video carrier 
wave reproducer circuit 5 and a video demodulator cir- 
cuit 6 by digital processing and a demodulated video 
digital signal is obtained at an output terminal 7. 
[0020] At the same time the digital signal from the A/ 
D converter circuit 4 is supplied to a phase comparator 
circuit 11 and phase compared with an oscillation signal 
from a variable frequency oscillator (hereinafter simply 
designated as VCO) 12. Additionally this phase com- 
pared output is supplied to the VCO 12 such that the 
oscillation signal of the VCO 12 is varied based on the 
phase compared output. In this configuration the phase 
comparator circuit 11 is operated as a multiplier and an 
operation is conducted for converting a sound digital sig- 
nal component included in the digital signal to a certain 
frequency. 

[0021] This is to say, an intermediate-frequency video 
carrier wave and a digital signal including a sound car- 
rier wave are derived from the A/D converter circuit 4. 
In this situation the reference oscillation frequency of the 
VCO 12 is selected, for example, as the sound carrier 
frequency such that a digital signal component near this 
sound carrier frequency-band is converted to, for exam- 
ple, a frequency near the base band and derived from 
the phase comparator 11. It should be noted that the 
derived digital signal here has an influence caused by 
phase noises and/or frequency changes. 
[0022] Accordingly, the phase compared output of the 
phase comparator 1 1 is additionally supplied to an adder 
(operation means) 13 and the video carrier wave com- 
ponent reproduced by the above mentioned video car- 
rier wave reproducer circuit 5 is subtracted therein. In 
this way a sound digital signal of stabilized carrier phase 
is formed. In more detail, the video carrier wave compo- 
nent reproduced by the video carrier wave reproducer 
circuit 5 includes phase noises and/or frequency chang- 
es similar to those included in the digital signal of the 
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intermediate frequency signal and by subtracting the 
video carrier wave component, phase noises and/or fre- 
quency changes of the frequency converted digital sig- 
nal will be cancelled, so that a stabilized sound digital 
signal can be obtained. 

[0023] Consequently a stabilized sound digital signal 
where phase noises and/or frequency changes are elim- 
inated by these phase comparator 11 and adder 13 is 
formed and similar processing is performed as the con- 
ventional second mixer circuit 27. Thereafter the sound 
digital signal which is stabilized in its carrier phase is 
supplied to a low pass filter 14 where signals other than 
audible band are eliminated or cut out and a demodu- 
lated sound digital signal is derived at an output terminal 
15. In this way video and sound signals included in the 
high frequency signal supplied to the input terminal 1 
are demodulated and derived at the output terminals 7 
and 15 respectively. 

[0024] In the above apparatus the processing in the 
phase comparator 11 to the low pass filter 14 is digital 
processing all the way and the receiving means of ana- 
log television signals is realized by digital processing. 
Accordingly it is possible to form analog television re- 
ceiving means which is intimate with digital television 
receiving means, so that the circuit configuration can be 
made common both for digital television receiving 
means and analog television receiving means. 
[0025] As mentioned above, in the exemplified em- 
bodiment an intermediate frequency signal is supplied 
to a phase comparator and phase compared with a sig- 
nal from a variable frequency oscillator, and further a 
variable component of a video carrier wave from a video 
carrier wave reproducer circuit is subtracted from that 
phase compared output so as to cancel the changes of 
the sound signal component whereby an analog televi- 
sion signals receiving can be performed by digital 
processing and can be made common within a digital 
television receiving means. 

[0026] As mentioned above, in a conventional appa- 
ratus analog processing is used for receiving analog tel- 
evision signals, such that digital television receiving 
means and analog television receiving means must be 
provided independently and numbers of parts which 
constitute circuits increase, so that it causes a problem 
of higher cost and causes a bother for smaller-size's de- 
mand, and at the same time It causes a problem of pow- 
er-consumption increase and the like, while such prob- 
lems are easily removed according to the present inven- 
tion. 

[0027] In this way, according to the above mentioned 
analog television receiving method an intermediate fre- 
quency signal obtained by mixing a high frequency sig- 
nal with a first local oscillation signal is supplied to a vid- 
eo carrier wave reproducer circuit for reproducing a vid- 
eo carrier wave, the intermediate frequency signal is 
supplied to a phase comparator for phase comparing 
with a signal from a variable frequency oscillator con- 
trolled based on that phase compared output and at the 



same time the variable component of the video earner 
wave from the video carrier wave reproducer circuit is 
subtracted from that phase compared output so as to 
cancel the changes of the sound signal component 

5 whereby analog television signals receiving can be per- 
formed by digital processing. 
[0028] In another view according to the above men- 
tioned analog television signals receiving apparatus, 
there are provided with a video carrier wave reproducer 

10 circuit .supplied with an intermediate frequency signal 
which is obtained by mixing a high frequency signal with 
a first local oscillation signal for reproducing a video car- 
rier wave, a phase comparator supplied with the inter- 
mediate frequency signal for phase comparing with a 

15 signal from a variable frequency oscillator controlled 
based on that phase compared output, and an operation 
circuit for eliminating changes of the sound signal com- 
ponent by subtracting the variable component of the vid- 
eo carrier wave derived from the video carrier wave re- 

20 producer circuit from that phase compared output, so 
that analog television signals receiving can be per- 
formed by digital processing. 

[0029] It should be noted that the present invention is 
not limited to the exemplified embodiment mentioned 
25 above and various modifications can be applied without 
departing from the scope of the present invention. 



Claims 

30 

1 . Receiving method of analog television signals char- 
acterized in that an intermediate frequency signal 
obtained by mixing a high frequency signal with a 
first local oscillation signal is supplied to a video car- 

35 rier wave reproducer circuit for reproducing a video 
carrier wave, 

said intermediate frequency signal is supplied 
to a phase comparator for phase comparing with a 
signal from a variable frequency oscillator control- 

40 led based on the phase compared output, and 

a variable component of the video carrier 
wave from said video carrier wave reproducer cir- 
cuit is subtracted from said phase compared output 
so as to cancel the changes of the sound signal 

45 component. 

2. Receiving method of analog television signals ac- 
cording to Claim 1, wherein said intermediate fre- 
quency signal is A/D converted, and digital process- 
so ing is conducted in the succeeding stages. 

3. Receiving apparatus of analog television signals 
comprising: 

55 a video carrier wave reproducer circuit supplied 

with an intermediate frequency signal which is 
obtained by mixing a high frequency signal with 
a first local oscillation signal for reproducing a 
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video carrier wave, 

a phase comparator supplied with said interme- 
diate frequency signal for phase comparing 
with a signal from a variable frequency oscilla- 
tor controlled based on the phase compared 
output, and 

an operation means for eliminating changes of 
a sound signal component by subtracting the 
variable component of the video carrier wave 
derived from said video carrier wave reproduc- 
er circuit from the phase compared output. 

4. Receiving apparatus of analog television signals 
according to Claim 3, wherein said intermediate fre- 
quency signal is A/D converted, and digital process- 
ing is performed in the succeeding stages. 
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DESCRIPTION OF REFERENCE NUMERALS 

1, 21... INPUT TERMINAL 

2, 22... FIRST MIXER CIRCUIT 

3, 23... FIRST LOCAL OSCILLATOR CIRCUIT 
4... A/D CONVERTER CIRCUIT 

5, 24. . . VODEO CARRIER WAVE REPRODUCER CIRCUIT 

6,. 25... VIDEO DEMODULATOR CIRCUIT 

7, 26... VIDEO OUTPUT TERMINAL 

11... PHASE COMPARATOR CIRCUIT 

12... VARIABLE FREQUENCY OSCILLATOR (VCO) 

13... ADDER (OPERATION MEANS) 

14... LOW PASS FILTER 

15, 29... SOUND OUTPUT TERMINAL 

27... SECOND MIXER CIRCUIT 

28. . . SOUND DEMODULATOR CIRCUIT 
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